Although pain is associated with a negative impact on healthrelated issues and poor quality of life among older adults, patients often underreport pain because they consider it to be part of normal agerelated physical declines (Butchart et al., 2009; Catananti & Gambassi, 2010; Chai & Horton, 2010; Clough-Gorr et al., 2008; Hanks-Bell et al., 2004; Harmon, Higgins, Summons, & Bellchambers, 2012; Kaye, Baluch, & Scott, 2010; Makris, Abrams, Gurland, & Reid, 2014; Molton & Terrill, 2014; Tracy & Sean Morrison, 2013) . Consequently, their pain is often under-assessed by clinicians and may remain under-or untreated Cavalieri, 2005; Chibnall & Tait, 2001; Clough-Gorr et al., 2008; Hanks-Bell et al., 2004; Malec & Shega, 2015; Royal College of Physicians, 2007) . This leads to a negative impact on quality of life as well as substantial morbidity (Cavalieri, 2005; Fine, 2009; Gregory, 2015; Herr, 2011; Malec & Shega, 2015; Molton & Terrill, 2014; Patel et al., 2013; Rastogi & Meek, 2013; Reid et al., 2015; Simmons et al., 2016) .
Inadequate pain assessment is one factor associated with undertreatment of pain, with many clinicians facing unique challenges in effectively assessing and managing pain in older adults (Catananti & Gambassi, 2010; Gregory, 2015; Herr, 2010; Li, Herr, & Chen, 2009; Pereira, Pereira Gde, Moura, & Fernandes, 2015; Reid et al., 2015) .
Adequate pain assessment is fundamental to optimal management, with the goal of ultimately improving patient outcomes (Herr, 2010; Malec & Shega, 2015; Rastogi & Meek, 2013) . To achieve more effective pain management among older adults, it would be desirable to use standardised and validated pain assessment tools specific to this population (Cavalieri, 2005; Hanks-Bell et al., 2004) .
There is evidence that pain assessment and management methods, as well as pain perception and self-report scores, differ among older adults compared to younger adults (Catananti & Gambassi, 2010; Chai & Horton, 2010; Herr, Spratt, Garand, & Li, 2007; Herr, 2010; Herr, Spratt, Mobily, & Richardson, 2004; Mitchell, 2001; Molton & Terrill, 2014; Schofield, 2014; van Dijk, Kappen, van Wijck, Kalkman, & Schuurmans, 2012) . There is also evidence that pain assessment tools have various degrees of usefulness when applied to cognitively intact vs. cognitively impaired older adults (Catananti & Gambassi, 2010; MacSorley et al., 2014; Mitchell, 2001; Taylor, Harris, Epps, & Herr, 2005) . Populations that need special care (i.e., patients receiving cancer treatment, palliative care or who are non-verbal and/or have cognitive or communication impairments) may need different pain assessment approaches regardless of their age.
Since the gold standard for assessing pain intensity is typically verbal self-report, which is not amenable to objective measures such as biomarkers, using a validated tool for self-report during pain assessment is critical (Brown et al., 2011; Gregory, 2015; Hadjistavropoulos et al., 2007; Herr, 2010; Kamel, Phlavan, Malekgoudarzi, Gogel, & Morley, 2001 ). Among the plethora of self-report pain assessment tools, there have been tools suggested for use among cognitively intact older adults. However, there have been conflicting findings regarding which tools ought to be preferred for use in this population in previous reviews (Catananti & Gambassi, 2010; Fine, 2009; Flaherty, 2008; Herr & Mobily, 1993; Hjermstad et al., 2011) . Thus, this integrative review will describe documented self-report pain assessment tools for use among cognitively intact older adults to provide an understanding of the available tools. We will also describe these tools' characteristics including their overall performance as well as studies demonstrating their use.
| METHODS

| Search strategy
We reviewed relevant publications that described pain assessment instruments that have been used among cognitively intact older adults.
An extensive search strategy and review were conducted using the PubMed, PsycINFO and Cumulative Index to Nursing and Allied Health Literature (CINAHL Plus) databases from January 1990 to December 2015 (see Figure 1 ). We chose 1990 as the start year of our search as this was the year that the report on pain management
What does this research add to existing knowledge in gerontology?
• Providing detailed characteristics of the tools will allow gerontology researchers to advance pain research for older adults and for gerontology nurses to better identify suitable tools in clinical care specifically for cognitively intact older adults.
• Examining usability and performance of pain assessment tools inform the assessment of existing and the development of new suitable tools for subgroups of older adults.
What are the implications of this new knowledge for nursing care with older people?
• Examining the psychometric properties of comprehensive self-report pain assessment tools informs recommendations for the selection of tools to be used in clinical practice • Recognising benefits and challenges associated with the use of each of the available pain assessment tools will support tailored and personalised care and pain management for older adults.
How could the findings be used to influence policy or practice or research or education?
• The findings of this study inform education of pain management approaches for older adults and policy initiatives pertaining to protocols for pain assessment in various clinical and community settings.
• The findings of this study demonstrate the need for further research in the design and testing of pain assessment tools for older adults and for tailoring pain assessment to address the needs of specific older adult groups or populations.
after surgery by the Royal College of Surgeons and Royal College of Anesthetists was released. This report raised awareness of pain issues and may have contributed to the documented increase of acute pain services in the 90s (Royal College of Surgeons & Royal College of Anaesthetists, 1990; Williamson & Hoggart, 2005) . Our search was designed to cover a comprehensive set of self-report pain assessment tools.
Searches in the PubMed, the PsycINFO and CINAHL Plus were limited to peer-reviewed articles describing studies engaging human subjects published in English, using the following combinations of in PsychINFO and CINAHL Plus, "pain assessment tools" AND "age" OR "older adults." The search strategy was reviewed and validated by a librarian.
Studies were included if they: (1) specified that subjects were "older adults," "elderly," or "geriatric"; (2) used one or more pain assessment tools; and (3) included specified any definition of older adults, such as geriatric or elderly. Studies were excluded if they did not report results for cognitively intact older adults, were not published in English or if they targeted only patients with dementia, mild, moderate or severe cognitive/communication impairments, cancer, or those receiving palliative care or hospice.
Two raters (YK, GD) independently evaluated 35% of abstracts according to the eligibility criteria. The level of agreement between the two raters was nearly 77%. All discrepancies in ratings were resolved after the evaluation of the published evidence. The fulltext papers were reviewed if the presence of the inclusion criteria was unclear. Seventy-six full-text articles underwent more detailed evaluation, and the reference lists of the included articles were evaluated for additional relevant peer-reviewed articles meeting the inclusion criteria.
The review of the final full articles led to the identification of pain assessment tools. Three different types of pain assessment tools were Citations screened and exclusions made on basis of abstracts for reasons: no definition of older adults, unspecified age range, review articles or no pain assessment tools (n = 149)
Full-text articles retrieved and reviewed for eligibility (n = 75) Citations screened and exclusions made on basis of full text for reasons: 50 or 55 years old as the cutoff age range, no results on cognitively intact individuals or on older adults or no statement about pain assessment tools (n = 26) Additional references identified through manual searching of the references of the retrieved fulltext articles (n = 2)
Full-text articles in review (n = 47) Citations screened made on basis of title for reasons: unsuitable age range, related to individuals with dementia, Alzheimer, palliative care, hospice care, cancer, impaired cognitive status or observational pain tools (n = 962) Citations screened and exclusions made on basis of abstracts for reasons: no definition of older adults, unspecified age range, review articles or no pain assessment tools (n = 74) extracted. The articles were reviewed again to describe overview of the studies including the purpose of the study, settings/recruitment, self-report pain assessment tools and other tools used in the study.
After completing the description of each study in a table format, characteristics of each tool were reviewed and evaluated as reported in the studies.
| RESULTS
This review identified one non-dimensional, 17 unidimensional and six multidimensional tools (see Table 1 ) used for pain assessment among cognitively intact older adults. There were 47 articles that used standardised pain assessment tools (see Table 2 ). The cut-off age for defining older adults varies across studies from 58 to 70.
Non-dimensional tools are defined if they are nonlinear based on verbal report. Unidimensional tools are defined if they assess only pain intensity using single-item numeric scales and/or words.
Multidimensional tools are defined if they assess other dimensions such as pain interferences in addition to pain intensity (Stolee et al., 2005) . In other words, these tools comprehensively measure pain by including items regarding pain location, intensity, qualities and sensation as well as other symptoms. For a consistent description of suitable tools for older adults in this review, if the articles rated tools as being "acceptable," "proper," "suitable," "appropriate" or "effective," we described the instrument as being "suitable" for use among older adults.
This review identified sixteen articles that reported studies conducted outside of the United States (US). The community was the most common setting, followed by hospital (i.e., postoperative recovery setting), outpatient settings including ambulatory care, and long-term care settings including skilled nursing facilities and nursing homes.
A few studies in this review mentioned visual characteristics of the tools such as font size and type, which are of significance for an older adult audience with potential visual limitations: two studies that defined older adults for 65 and older and older, used 14-point bold type face and printed on buff-coloured paper (Benesh, Szigeti, Ferraro, & Gullicks, 1997; Herr et al., 2007) ; one study that defined older adults for 60 and older, used 16-point Times New
Roman font (Gagliese, Weizblit, Ellis, & Chan, 2005) ; four studies that defined older adults for 58, 60 and 65 and older, mentioned that they increased the height of the facial pictures in the Faces Pain Scale (FPS) (Herr, Mobily, Kohout, & Wagenaar, 1998; Taylor & Herr, 2003; Taylor et al., 2005; Ware, Epps, Herr, & Packard, 2006) ; and one study that defined older adults for 65 and older, mentioned that they used a picture of a 17-cm coloured thermometer (Miro, Huguet, Nieto, Paredes, & Baos, 2005) .
| Non-dimensional pain assessment tool
There were seven different kinds of the Verbal Rating Scale (VRS) including different scales and different descriptors. For example, one version of 5 verbal rating scale includes "no pain," "slight," "moderate," "severe," "unbearable pain"; the other version includes "no pain," "little," "painful," "considerable" and "terrible." This review identified that the VRS was not used as frequent as unidimensional tools. 
| Unidimensional pain assessment tools
| Tools without multiple versions
Those tools have been used not as frequently as those with multiple versions. The GPEI was developed for the specific study in older adults in Spain (Miro et al., 2005) .
| Tools with multiple versions
Box Scale (BS) This tool was modified from the NRS and had four different versions.
Faces Pain Scale (FPS)
Although this scale was initially developed for use in paediatrics, it has been tested for reliability and validity in older adults worldwide (Kim & Buschmann, 2006; Miro et al., 2005) . The highest number of studies used the seven-point FPS version, with five studies reporting positive statements in different areas of psychometric performance. In particular, the FPS-R was identified more frequently in articles published in 2009 instead of the FPS.
Numeric rating scale (NRS)
Among the NRS tools including 10-, 11-, 20-and 21 point, the 11-point NRS corresponding to two or three descriptors indicating the severity of pain was the most frequently used. A few studies stated that the 11-point NRS has become the gold standard for self-report of pain in clinical settings as well as an outcome measure in clinical trials of chronic pain treatments (Dworkin et al., 2005; Herr et al., 2007; Kim & Buschmann, 2006) . A recent study used an adapted 11-point NRS with two descriptors (0-no pain to 10-worst pain The highest successful rates on the first day after tracheal extubation (86%) and in older adults aged 75 years or older among cardiac surgery patients (81%) (Pesonen et al., 2008) 5-point VRS: no pain (VRS 0), little pain (VRS 1), painful but bearable (VRS 2), considerable pain (VRS 3), terrible pain (VRS 4) -5-point VRS from the McGill Pain Questionnaire (MPQ): mild, discomforting, distressing, horrible or excruciating corresponding to the numeric scales from 1 to 5 -6-point VRS (or Graphical Rating Scale) ranging from no pain to mild, moderate, moderately severe, severe, unbearable -1-10 Pain Rating Scale-verbally raging from one to ten corresponding to "no pain" and "pain as bad as it could be"
Hardest and least accurate tool among women older adults in a rural area (only 10% of the participants indicated that this tool was easy and accurate) (Benesh et al., 1997) 11 point VRS (0-10) -
5-point VRS (no descriptors stated in the article) -
Unidimensional
Behavioral Rating Scale (BRS-6)
A six-point unidimensional scale from "no pain" to "pain present, cannot be ignored, rest or bedrest required" to assess pain intensity in terms of its behavioural effects
The lowest failure rate: 8.7% (Gagliese et al., 2005) Bodily Pain subscale from SF-36 Health Survey Questionnaire A subscale from SF-36 Health Survey Questionnaire and ranges from 1 to 100 -Box scale Gracely Box Scale (GBS-Intensity, GBS-Unpleasantness): 21 boxes vertically on a scale of 0-20 and verbal descriptors attached to 13 of 21 boxes on a scale of low to high pain intensity (GBS-I)/ unpleasantness (GBS-U). The question for intensity was "how strong the pain feels," and the question for unpleasant was "how disturbing the pain is for you" -Box-11: has 11 boxes in a horizontal row labelling from 0 (no pain) to 10 (worst pain imaginable)
The highest factor loading: 0.99 (Peters et al., 2007) Box-21 (21 boxes horizontally labelled from 0 (no pain) to 100 (worst pain imaginable) using five-point intervals (Bieri et al., 1990) : seven line-drawn faces corresponding to the numeric value of 0 to 6 Strongest reliability coefficients: 0.79 (Taylor & Herr, 2003) The most preferred by African Americans: 62.5% (Taylor & Herr, 2003) Failure rate: 0% (Herr et al., 2004) Comprehend rate: 100% (Scherder & Bouma, 2000) Revised FPS (FPS-R): a numeric scale (i.e., either 0, 2, 4, 6, 8, and 10 or 0,1,2,3,4,5) with six facial expressions presented in a horizontal format to measure the level of pain. The numbers on the scale is invisible to the patient
The range of test-retest reliability coefficients: 0.44-0.70 (Miro et al., 2005) 11 face modified version of the McGrath nine face FPS -
The McGrath nine face FPS was modified into 11-point scale compared to a 11-point NRS -
Facial Affective Scale (FAS)
This tool has line drawings of nine facial expressions ranging from no pain (very happy) to most severe pain (very painful) on the front of the FAS, while the numerical value indicating the person's pain score is on the back of the FAS Comprehend rate: 75% (Scherder & Bouma, 2000) Geriatric Painful Events Inventory
This is a modified version of the Painful Events Inventory with seven different hypothetical painful situations. The GPEI is considered as unidimensional tool with five situations reporting "how much pain do you feel when": you burn your hand with hot oil?; you cut your finger with a knife?; you stub your toe on something?; you bite your tongue?; you have a splinter?
Cronbach's alpha coefficient: 0.7; the retest reliability coefficient for the full scale 0.62 (p, 0.01) (Miro et al., 2005) Memorial Pain Card (MPAC)
It consists of eight descriptors and a numeric value from 0 (no pain) to 7 (excruciating)
Numeric Rating Scale (NRS)
10-point NRS: scale of 1-10 11-point NRS: scale of 0-10 -1.11-point NRS with two words ("no pain: and "worst pain" or "worst pain imaginable" or "the most intense pain imaginable")
Failure rate: 0% (Herr et al., 2004) Strongest face validity (presented in graph): the most frequently used, easiest, most accurate and most preferred (Gagliese et al., 2005) 2.11-point NRS ranging from no pain (0), to moderate pain in the middle of the scale, to the worst possible pain (10) at the other end of the scale Strongest test-retest reliability coefficient: 0.87; the most preferred tool: 33% of cognitively intact older minority adults (Ware et al., 2006) 20-point NRS: a VAS calibrated with a vertically numeric scale from one to 20 corresponding to "no pain (0)" on the bottom of the scale and "pain as bad as it could be (20)" on the top of the scale
The incorrect responding by the mean age of 76 (Herr & Mobily, 1993) 21-point NRS: numeric scale ranging from 0 to 20 The most preferred scale: 35.3% (Herr et al., 2004) Pain intensity from the Brief Pain Inventory (BPI)
A subscale of the BPI: there is no scoring algorithm, and the range of self-reported pain intensity is from "0" (no pain) to "10" (pain as bad as you can imagine)
Self-report pain assessment tools Scales stated in the articles Overall performance stated in the article
Pain Thermometer (PT)
PT: a verbal descriptor positioned along with a picture of a thermometer 1. 7-point of no pain, slight, mild, moderate, severe, extreme pain and pain as bad as it could be
The easiest and the most accurate tool to reflect pain intensity: 47.5% of participants (Benesh et al., 1997) Preferred by 43.8% of female; preferred by hose with a high school degree and higher (Herr & Mobily, 1993) 2. A scale of from "no pain" to "very much pain" corresponding to the numbers from 0 to 10 along with a 17-cm-long diagram of a thermometer -3. Iowa PT (IPT): modified VDS with seven pain descriptors (i.e., no pain, slight pain, mild pain, moderate pain, severe pain, very severe pain, and the most intense pain imaginable) along with a diagram of a thermometer and the range of the score from 0 to 12
The most preferred: 54.7% of participants (Li et al., 2009) 4. Revised IPT (IPT-R): 11-point ranging of score from 0 to 10 with five pain descriptors: no pain (0), mild pain (1-3), moderate pain (4-6), and most intense pain imaginable (7-10)
The most preferred:57% of the cognitively intact group; test-retest reliability coefficient:.80 (Ware et al., 2015) The 50 cm Red Wedge
The RWS is a visual 50 cm red-coloured horizontal wedge scale -
The Rand coop chart (COOP)
Five cartoon characterisations of bodies: no pain (upright posture) to severe pain (stooped over the character)
VDS: a scale where a patient describes their pain using verbal descriptors with/without a numeric scale 6-point VDS corresponding with numbers of 0-5: no pain (0), mild pain (1), moderate pain (2), severe pain (3), extreme pain (4) and most intense pain imaginable (5)
The strongest test-retest reliability coefficient: 0.67: the most preferred: 17.3% (Taylor et al., 2005) Failure rate: 0%; the most sensitive (Herr et al., 2004) The Present Pain Intensity (PPI). The PPI is a subscale of the McGill Pain Questionnaire and is considered as a kind of six-point VDS. It consists of word and numeric scale: no pain (0), mild (1), discomforting (2), distressing (3), horrible (4) and excruciating (5) Easiest to compete: 40% of participants: best describing the pain: 40.7%; the most preferred: 38.5%; the incorrect responding by the ages of 85; preferred by 60% of male; less preferred by those with a high school degree or less (Herr & Mobily, 1993) The lowest error rate: 1.6% (Gagliese et al., 2005) The six-level verbal descriptor scale adopted from the SF-36 labelled from top to bottom: none, very mild, mild, moderate, severe and very severe at four different time points: right now, at its worst last week, at its least last week, and on average last week
The most preferred by patients aged 75 and older: 42.9% (Peters et al., 2007) 7-point VDS with numbers (0-6): no pain (0), slight pain (1), mild (2), moderate pain (3), severe pain (4), extreme pain (5) and most intense pain imaginable (6) Recommend to dichotomise the pain intensity at the moderate scale and greater, if researchers are interested in pain measurement as an outcome (Shega et al., 2014) 7-point VDS without numbers-no pain, slight, mild, moderate, severe, extreme and pain as bad as it could be
The second easiest and most accurate tool (Benesh et al., 1997) T A B L E 1 (Continued) (Continues) Horizontal VAS (h-VAS): a horizontally continuous linear scale of 100 mm running from "no pain" on the left end to "worst pain imaginable" on the right end without divisions and descriptive words between them
The highest failure rate:18.3% (Gagliese et al., 2005) The least preferred by oldest participants (aged 75 or older): 11.4% (Peters et al., 2007) The highest incomplete rate: 11% (Bergh et al., 2000) The highest incomplete rate: 23% (Bergh et al., 2001) Vertical VAS (v-VAS): a straight vertical 100 mm line labelled "no pain" on the bottom and "pain as bad as it could be" on the top of the line
The incorrect responding by the age of 65 (Herr et al., 2004) The highest failure rate: 6.7% (Herr et al., 2004) The highest incorrect rate: 10.8% (Peters et al., 2007) VAS-Resting (VAS-R): 10-cm horizontal line labelled "no pain" on the left end to "worst possible pain" on the right end. This version was called the VAS-R because the VAS was used when the participants were at rest
Raise limitations (Gagliese & Katz, 2003) VAS-Mobilising (VAS-M): same scale as the VAS-R. This version was called the VAS-M because the VAS was used when the participants after mobilising and taking two maximal inspirations Raise limitations (Gagliese & Katz, 2003) 10 cm VAS-no numbers or no words. 10 cm horizontally straight line.: this version is described as 10 cm horizontally straight line without either numbers or no words 
BPI Spanish version
In this version, pain intensity ranged from 0 to 10 corresponding to "no pain" and "pain as bad as one can imagine"; pain intensity was assessed with worst, least, average and pain now. Assessing for general activity, mood, walking, work, relations with others, sleep and enjoyment of life; the range was from 0 to 10 corresponding to "no interfere" and "completely interfere" GPM-Korean version Reliability coefficient: .918 (Kim & Buschmann, 2006) GPM-12: A 12-item tool that three pain subscales: pain intensity, pain with ambulation, disengagement because of pain Reliable in community-dwelling older adults in clinical and research setting as well as in Europe and in the United States (Blozik et al., 2007) T A B L E 1 (Continued) (Continues) imaginable) to assess pain among older adults during the transition from the acute care setting to skilled nursing care (Simmons et al., 2016) .
Pain thermometer
In this review, we described PT separately from the VDS even though it is considered a vertical verbal descriptor tool (Herr & Mobily, 1993) . The Iowa PT (IPT) was originally developed for research purposes (Ware et al., 2015) . However, in one study, most participants said that having a picture of a thermometer was not necessary . The Revised IPT (IPT-R) was adapted from the 13-point (0-12) IPT because the use of the 13-point IPT in
clinical settings was challenging due to lack of alignment with pain scoring metrics that used an 11-point scale (Ware et al., 2015) .
Verbal descriptor scale
There were three different versions of the six-point Likert VDS based on different descriptors. In particular, the version of the VDS using the descriptor "excruciating" was developed as a subscale of the McGill Pain Questionnaire (MPQ) is called the Present Pain Intensity (PPI) (Gagliese & Melzack, 1997; Herr et al., 2004; Malec & Shega, 2015) . A seven-point VDS with numbers was recommended for dichotomising pain intensity at the moderate level or greater (e.g., no, slight, mild vs.
moderate, severe, extreme, most intense pain imaginable), if researchers were interested in pain assessment as an outcome (Shega et al., 2014) .
Visual analog scale
A study using both the VAS at rest (VAS-R) and VAS after mobilising (VAS-M) identified that they were not sensitive enough to detect age differences in pain intensity (Gagliese & Katz, 2003) . Thus, this study suggested that using the VAS in older adults may not be advisable in future studies (Gagliese & Katz, 2003) .
| Multidimensional pain assessment tools
| The brief pain inventory
The BPI is a multidimensional tool assessing pain intensity, activityinterfering pain, pain location(s), pain type(s), current pain medications and degree of pain relief experienced in the past week. Due to the length of the BPI, the Short Form of the BPI (BPI-SF) was developed (McDonald, 2009; McDonald, Shea, Rose, & Fedo, 2009; McDonald, Walsh, Vergara, & Gifford, 2013; McDonald et al., 2008; Shea & McDonald, 2011) . One randomised controlled trial examining the efficacy of a chronic pain management programme used two subscales from the BPI (i.e., pain intensity and pain interference) (Ersek, Turner, Cain, & Kemp, 2008) .
| Geriatric pain measure
The GPM was originally developed in 2000 as a 24-item multidi- 
T A B L E 1 (Continued) use in community-dwelling older adults in Europe and in the United
States (Blozik et al., 2007) .
| McCaffery and Pasero's initial pain assessment tool
This tool was used to address the location of pain, what makes the pain better and what makes the pain worse (Brown et al., 2011) . There were no details of properties such as reliability and validity and there was no attached copy of this tool.
| McGill pain questionnaire
The Short Form McGill (MPQ-SF) was developed from the original MPQ narrowing descriptors (Brown et al., 2011; Gagliese & Melzack, 1997) . In patients with rheumatoid arthritis, the subscales of the MPQ-SF were correlated with each other but not with ratings on the VAS or VDS (Gagliese & Melzack, 1997) .
| The total pain index
This tool was used to address pain location, frequency, severity and duration in the study that examined the prevalence of chronic pain in older adults and its relationship with obesity (McCarthy, Bigal, Katz,
Derby, & Lipton, 2009). This study did not report reliability and valid-
ity and did not provide a copy of this tool.
| The west Haven-Yale multidimensional pain inventory
One study used two subscales (i.e., Pain Severity and Affective Distress) of this tool, which consist of 61 items rated on a scale of zero to six (Wood, Nicholas, Blyth, Asghari, & Gibson, 2010) .
| Overall performance stated in the studies
| Non-dimensional tools
The One to Ten Pain Rating Scale was found to be the hardest for older women adults in a rural area to use and resulted in the least accurate reports of pain intensity (Benesh et al., 1997) . The study, which used the 5-point VRS without descriptors reported, stated concern about the use of the VRS among older adults with low literacy level (Liu, Briggs, & Closs, 2010) . Another study reported that one of the five-point VRSs had the highest successful rates among older adults aged 75 and older among cardiac surgery patients (Pesonen, Suojaranta-Ylinen, Tarkkila, & Rosenberg, 2008) .
| Unidimensional tools
Regardless of the different versions, the NRS and VDS were reported as either the most preferred or the most reliable tools (Gagliese et , 2006) . One study also stated that the NRS, VDS and VAS were the most frequently used tools (Peters, Patijn, & Lame, 2007) . In particular, this review identified that the NRS was the most commonly used tools.
For the 11-point NRS with three descriptors, one study reported that this tool had the strongest reliability, and was a preferred tool among costively intact older minority adults (Ware et al., 2006) ; a couple of studies assessing the psychometric properties of pain intensity scales for use in older adults selected this scale as most appropriate for older adults because it would be less challenging for them to use, since it provided fewer options than other scales (Herr et al., 2004; Taylor et al., 2005) . However, one study found that the 11-point Verbal NRS (VNS) was less preferred by older adults compared to younger adults (Herr et al., 2004) .
In this review, most studies that used the VDS provided positive comments on the VDS. One study chose the VDS because positive evidence has been provided for it as a preferred and/or highly reliable tool (Shega et al., 2014) . The VDS with descriptors ranging from "no pain" to "pain as bad as it could be" had adequate reliability and was a suitable tool for use in older adults, although the article did not specified details of the verbal scale (Benesh et al., 1997) . One study using a version with the words "most intense pain imaginable" found that it was the most preferred tool among three other tools (IPT, NRS, seven-point FPS), had the strongest reliability and was easy to use and understand (Taylor et al., 2005) . One study stated that even less educated participants had no problems with completing the VDS (Herr et al., 2004) . Similarly, another study reported that the PPI was the most preferred tool among those with a high school level of education or less as well as a more reliable tool than the NRS, PT or VAS because of its low failure rate (Herr & Mobily, 1993) .
In addition to the NRS and VDS, different versions of the PT and the BS were also reported as preferred tools. Benesh et al. (1997) concluded that the PT was the easiest to use and the most accurate tool to reflect pain intensity among women older adults in a rural area. IPT was validated among older adults with arthritis and was preferred in that population . One study found that the IPT was still considered an easy tool to use and understand (Taylor et al., 2005) .
The IPT-R was particularly identified as the most preferred and reliable tool in a recent study (Ware et al., 2015) . One study reported that the BS was a reliable and valid tool (Chibnall & Tait, 2001) ; another study that did not specify a label for the rating of 100 in the Box-21 reported that this was preferred tool by older adults (Peters et al., 2007) .
The seven-point FPS version had the strongest reliability coefficient and was preferred by African American older adults (Taylor & Herr, 2003) ; and it was a suitable tool for use in older adults (Herr et al., 1998) . The six Likert-type FPS and the 11-point FPS had acceptable reliability and validity (Herr et al., 1998; Kim & Buschmann, 2006) . Kim and Buschmann (2006) suggested that the 11-point FPS was suitable to assess pain intensity for older adults in the clinical setting.
Among the unidimensional tools in this review, the one with the negative statements was the VAS, although the VAS was found to be one of the frequently used tools (Bergh, Sjostrom, Oden, & Steen, 2000 To examine the psychometric properties of the FPS, the VDS, the NRS, and the IPT at present and 2 weeks later among cognitively intact and cognitively impaired adults (1) Pain intensity, ranging from 0 (no pain) to 10 (pain as bad as it could be) (2) Pain distress, ranging from 0 (not at all distressing) to 10 (pain as distressing as it could be)
b
To describe the rationale for pain presence, intensity, and location among communitydwelling older adults Other tools used in the study Park (2015) To determine the usefulness of the arthritisrelated health belief instrument across diverse ethnic groups To examine the prevalence of chronic pain and the relationship between pain level and body mass index 
2007; Pesonen et al., 2008; Peters et al., 2007) . One study identified that older adults were less likely to respond correctly to the VAS than younger adults . After two studies published in 2007
confirmed that the VAS would not be suitable for assessing pain intensity among older adults in research and/or clinical settings, the use of the VAS significantly declined Peters et al., 2007) .
Among the three studies that used both the h-and the v-VAS (Gagliese et al., 2005; Herr & Mobily, 1993; Peters et al., 2007) , one study presented that both VASs had the highest failure rate (Herr & Mobily, 1993) . Another study concluded that the both VASs were difficult to complete and were the least preferred and least accurate tools (Gagliese et al., 2005) . Peters et al. (2007) also reported that the h-VAS was the least preferred tool by the oldest study participants (75 and older), and the v-VAS was also problematic in that group. In addition, one study comparing the h-and v-VAS found that the v-VAS might be the better option because of the ease of completion (Herr & Mobily, 1993) .
This review also identifies that some of the tools without multiple versions may be suitable for use among cognitively intact older adults.
In the study using the CAS, all of the participants reported good comprehension of the tool (Scherder & Bouma, 2000; Scherder & Bouma, 2000; Scherder & Bouma, 2000; Scherder & Bouma, 2000) . The BRS-6, COOP, FACES, GPEI and MAPC were reported as suitable tools for use in older adults (Manz, Mosier, Nusser-Gerlach, Bergstrom, & Agrawal, 2000; Miro et al., 2005) . One study presented the 50 cm Red
Wedge Scale (RWS) as the second-most preferred tool, which was developed for pain assessment among immediate postoperative patients who received general anaesthesia (Pesonen et al., 2008) .
| Multidimensional tools
Multidimensional tools have not been used as often as unidimensional tools, and fewer studies have been evaluated their subscales. Among multidimensional tools, three have been frequently used in the last decade: BPI-SF, the GPM and the MPQ. All of the studies assessing the BPI-SF had adequate values of Cronbach's alpha, indicating reliability in the relevant study populations (McDonald, 2009 (McDonald, , 2009 Shea & McDonald, 2011) . The GPM was specifically designed for older adults in the United States, and it has demonstrated good reliability and validity even in different language (Ferrell et al., 2000; Park et al., 2009) . For example, the GPM was validated and identified as a useful instrument for pain assessment in Korean older adults (Park et al., 2009) . Two studies also reported that the GPM had high reliability (Clough-Gorr et al., 2008; Ferrell et al., 2000) . In particular, one study suggests that the GPM-12 may be a promising multidimensional instrument as an easy self-administered tool for older adults to target adequate interventions and to monitor pain in clinical and research settings (Blozik et al., 2007) . One study reported that the MPQ had moderate validity in postoperative patients (Gagliese et al., 2005) .
In summary, unidimensional tools have been the most frequently used among cognitively intact older adults across different settings.
Based on the frequency of tools used in published studies and their properties and overall performance as reported in the literature, this integrative review identified the NRS, and three different types of the 6-point VDS, the BPI-SF, the GPM and the IPT as potentially suitable tools for use in cognitively intact older adults (whereas the VAS may not be as suitable).
| DISCUSSION
Given current evidence documented in the literature, the Brief Pain Inventory Short Form (BPI-SF), the Geriatric Pain Measure (GPM), the Iowa Pain Thermometer (IPT), the Numeric Rating Scale (NRS) and the 6-point Verbal Descriptor Scale (VDS) may be suitable tools for use in cognitively intact older adults; the Visual Analog Scale (VAS)
may not be suitable. For the last few decades, evidence has demonstrated that the VAS is the most difficult to use in clinical setting (Herr & Garand, 2001; Jensen, Karoly, & Braver, 1986; Kremer, Atkinson, & Ignelzi, 1981; Williamson & Hoggart, 2005) . A recent study recommended two multidimensional tools (i.e., the BPI-SF and the GPM)
for routine use among older adults in practice (Reid et al., 2015 finding about the NRS and the 6-point VDS reflects the literature in which the NRS, VDS and Faces Pain Scale (FPS)/Revised FPS (FPS-R) have been widely used among older adults across healthcare settings, including home healthcare settings (Flaherty, 2008; Taylor et al., 2005 Hadjistavropoulos et al., 2007; Herr et al., 2004; Kim & Buschmann, 2006; Li et al., 2009; Taylor et al., 2005) .
Among the entire tools evaluated in this review, only the GPM, developed in the United States, and the Geriatric Painful Events
Inventory (GPEI), developed in Spain, have been specifically designed for assessment of pain in older adults (Miro et al., 2005) .
However, the GPEI does not capture pain severity and it relies on individual memory of prior pain experiences (Miro et al., 2005) ; future research is warranted to use different language versions of the GPM in the United States. In terms of nursing practice, for more appropriate pain assessment for specific racial and ethnic populations, further evaluation of its psychometric properties and preference for subgroup of older adults may be essential to obtaining accurate pain assessments.
Since pain is multifaceted and a complex phenomenon that associates with multiple health issues such as chronic diseases (Brown et al., 2011) , multidimensional pain assessment tools may need to be used more frequently in research and in practice. For example, one review study suggested that assessing both pain intensity and pain location might improve pain assessment among older adults (Catananti & Gambassi, 2010) . Another study suggested that incorporating unidimensional tools assessing only pain experience of older adults into multidimensional tools including other measures such as behavioural and psychosocial factors (Herr & Mobily, 1993) .
In particular, given that 80% of older adults have at least one chronic disease, it would be ideal to comprehensively assess pain in older adults with chronic diseases in association with multidimensional tools. In addition, using other instruments measuring behavioural and psychosocial factors, such as the Function Rating Index, Pain Relief Scale, Geriatric Depression Scale, Kartz Activities of Daily Living (ADLs) and Lawton Instrumental Activities of Daily Living IADLs, may be helpful for comprehensive assessment. Identification of the causes of pain, and how it affects older individuals' daily activities and psychosocial status, is critical (Catananti & Gambassi, 2010; Gregory, 2015; Stolee et al., 2005) .
In terms of the design and the visualisation, several conditions may be considered, such as word choice, positioning, font size and the use of pictures and/or colour. For example, older adults may benefit from using tools with the vertical position because evidence has demonstrated that that position may be easier for older adults to use or understand (Herr & Mobily, 1993; Herr et al., 2004) . Only nine articles (19%) in this review mentioned the consideration of the visual design such as using the bigger font size and adding colour to the pictures and the descriptors. However, adding colours may not be helpful for correct interpretation (Peters et al., 2007) , although one study in this review reported that all participants comprehended the CAS (Scherder & Bouma, 2000) . One study had the version of Pain Thermometer (PT) with a picture of a 17-cm coloured thermometer (Miro et al., 2005) . Since many older adults have poorer vision as a part of ageing (Herr et al., 2004) , the types of font, font size, picture size and unnecessary figures such as thermometer in PT and IPT may need to be considered. Thus, future research may need to consider modifying the design of the tools for better visualisation for older adults.
In this review, some evidence suggests that the FPS and the NRS are preferred by African American and Asian older adults (Herr, 2011; Taylor & Herr, 2003; Taylor et al., 2005; Ware et al., 2006) . In addition,
another evidence shows that there are different preferences and responses by different age categories (Herr & Mobily, 1993; Peters et al., 2007) . One review study stated that there were some differences in pain experiences by different factors such as culture, religion and ethnicity (Catananti & Gambassi, 2010) . Thus, one recent review study suggested assessing cultural differences in pain assessment across diverse older adults .
Considering appropriate design and interpretive differences based on race/ethnicity and socio-economic characteristics may be helpful for researchers and clinicians in selecting the right tool for the phenomenon of interest. Further research is also warranted to assess the psychometric properties of the tools identified in this review based on disease subtypes in the community setting among cognitively intact older adults. Ultimately, these avenues of research would support assessments that could enable older adults to perform better pain selfmanagement at home and more accurate communication with their providers.
| Strengths and limitations of the review methodology
This integrative review summarises comprehensive pain assessment tools used among cognitively intact older adults by synthesising knowledge in the literature in order for healthcare providers and researchers to apply this knowledge to practice. Our review criteria enabled us to focus on cognitively intact older adults and was defined but still extensive and comprehensive. We utilised two raters to address reliability and documented the properties of all available tools. The selection of only major scientific databases can be considered a limitation to this review, since articles addressing the topic maybe found in other outlets not covered by databases included in this review, or there may be instruments used in settings without a peer-reviewed publication documenting their testing or use, causing the potential for selection bias. However, our coverage of related databases is common for these types of integrative reviews in health sciences literature.
| CONCLUSIONS
Physiological changes related to ageing further complicate accurate pain assessment strategies, and pain perception differs between older and younger adults. A lack of appropriate pain assessment might be barriers to clinicians seeking to select an appropriate pain assessment tool for the research and clinical settings. Based on the findings of this review, the Numeric Rating Scale (NRS), the 6-point Verbal Descriptor Scale (VDS), the Brief Pain Inventory Short-Form (BPI-SF), the Geriatric Pain Measure (GPM) and the Iowa Pain Thermometer (IPT) may be suitable tools for assessment of pain in cognitively intact older adults because they have been most frequently recognised as suitable tools in the literature. Also, design consideration for older adults may be necessary because of their vision problems. Future research is warranted to study psychometric performance of the tools among subgroups of older adults in different clinical settings, different racial-ethnic groups and different diagnoses.
